Tyrosine hydroxylase protein and messenger RNA in the dopaminergic nigral neurons of patients with Parkinson's disease.
To analyze the roles of transcriptional and post-transcriptional regulatory mechanisms of tyrosine hydroxylase (TH) gene expression during dopaminergic denervation in Parkinson's disease (PD), the cellular content of TH messenger RNA (mRNA) and TH protein in the substantia nigra were compared in control subjects and patients with PD. The average amounts of TH mRNA as well as those of TH protein per neuron were variable among controls but correlated to each other. In PD patients, both TH mRNA and TH protein content in nigral neurons were reduced relative to controls, however, the ratio between TH protein and TH mRNA levels was unaffected. The data suggest that, in PD: (1) TH protein content is decreased in the surviving nigral dopaminergic neurons, most likely as a result of a lowered TH mRNA cellular content. Thus the surviving neurons at end stages of the disease may be in a premorbid state. (2) The TH mRNA translation rate is not modified to compensate for dopamine deficiency.